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(54) Card apparatus and cashless transaction system 

(57) The present invention provides a card appara- 
tus for executing financial transactions, comprising: 


processor means for executing authorization rou- 
tines and certain financial transactions, at least 
including prepaid transactions off-line, and loading 
transactions on line directly or indirectly with an 
issuer computer of an issuer company which issues 
said card apparatus: and 

memory means for storing data into said card appa- 
ratus, at least including a first purse memory part 
for storing a purse value of a fixed amount as 
agreed upon between the issuer computer and the 
user of said card apparatus, and a second authori- 
zation memory part for storing an encoded authori- 
zation number for authorizing a load onto said card 
when the user has entered his/her personal author- 
ization number. 
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Description 

Applicant provides a number of Pay Now and Pay 
Later products to cardholders and merchants, such as 
bank (debit) cards and credit cards, both for domestic s 
and cross border financial transactions in Europe and 
other parts of the world. The present invention relates to 
a Pay Before product or so called electronic purse so 
that the user of such electronic purse always has the 
exact change in the right place at the right time, reduc- io 
ing the hassle of cash at home and abroad. 

WO-A-91/1669 discloses a value transfer system 
allowing value to be transferred between electronic 
purses and comprising one or more computers which 
control the loading of purses with value and a redemp- 75 
tion of value from purses. In this known system the 
redemption of value takes place off-line, for instance at 
vending machines when buying a product of relatively 
low value, such as a candy bar or the like. Within this 
known system, purchase transaction data are transmit- 20 
ted as encoded blocks, so that it is difficult or even 
impossible to retrieve details of each purchase transac- 
tion. This will make detection of fraudulent use of cards 
also difficult or impossible. 

As in other proposed systems, the loading of value 2S 
onto a financial card according to the above value trans- 
fer system is executed by entering a personal identifica- 
tion number (PIN) at an automatic teller machine (ATM) 
which has an on-line connection with a bank computer. 
Thereafter the user of the financial card is requested to 30 
indicate the amount which is to be debited from his/her 
account whereafter the transaction is completed by 
loading such purse amount onto the memory part of the 
financial card. 

Such interactive procedure, especially requesting 35 
the user to choose the purse amount to be loaded onto 
the card, is time consuming and is therefor not suitable 
for use in a shop or supermarket, where a queue of peo- 
ple may be waiting to complete a purchase. 

It is an object of the present invention to provide a 40 
card apparatus where loading of value onto said card is 
executed as quickly as possible and/or in a safe way, 
when necessary and/or whereby each purchase trans- 
action can be traced, viz. it is accountable so that a 
report of transaction is obtainable on paper. 45 

The present invention provides a card apparatus for 
executing financial transactions, comprising: 

processor means for executing authorization rou- 
tines and certain financial transactions, at least so 
including prepaid transactions off-line, and loading 
transactions on line directly or indirectly with an 
issuer computer of an issuer company which issues 
said card apparatus: and 

memory means for storing data into said card appa- ss 
ratus, at least including a first purse memory part 
for storing a purse value of a certain amount as 
agreed upon between the issuer company and the 
cardholder of said card apparatus, or as permitted 


by the issuer company, and a second verification 
memory part for storing encoded information for 
cardholder verification for approving and request to 
load value onto such card when the user has 
entered his/her personal identification information. 

The card apparatus according to the present inven- 
tion can initiate a request to load value of a predeter- 
mined amount, when necessary and when the card 
apparatus is inserted in a terminal which is capable of 
going on line with a bank computer. The user or card- 
holder will in most instances not be requested to chose 
the amount to be loaded. 

Further the card apparatus according to the present 
invention provides for a tailored product or service to the 
user, as the certain amount as agreed upon and to be 
loaded, can be different for each user. It may also be 
possible with a financial card according to the present 
invention to use ATM's or other terminals for loading 
value onto such card apparatus, with the possibility for 
the cardholder to choose the amount to be loaded. In 
such cases a ceiling for such value can be set by the 
issuer company. 

Further features of the card apparatus according to 
the present invention as defined in the subclaims also 
relate to more efficient use of such financial card, espe- 
cially in connection with transactions in different curren- 
cies which are especially necessary in the context of the 
increasing number of European countries in which 
financial cards are used. 

Further the present invention provides a cashless 
transaction system, comprising: 

a number of card apparatus for off-line execution of 
financial cashless transactions; 
one or more terminal apparatuses provided with 
receiving means for receiving a card apparatus and 
with a keyboard for off-line executing financial cash- 
less transactions; 

one or more acquirers operatively in connection 
with one or more terminal apparatuses for acquiring 
the transaction values obtained by said terminal 
apparatus; 

one or more clearers for clearing financial transac- 
tions, including transborder transactions and opera- 
tively in connection with said acquirer; and 
one or more issuers which issued said financial 
card on by which issuer a and by which issuer a 
float account is held, in which float account the pre- 
paid amounts are recorded. 

Further features, advantages and details of the 
present invention are clarified in the following descrip- 
tion with reference to the annexed drawings, in which 
show: 

fig. 1 a diagram of a preferred embodiment of a 
financial card apparatus according to the present 
invention; 
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fig. 2 a scheme for the loading of the preferred 
embodiment of fig. 1 ; and 

fig. 3 a diagram of a preferred embodiment of a 
cash transaction system of the present system, 
preferably including one or more preferred embodi- 5 
ments of the card apparatus according to the 
present invention. 

A preferred embodiment of a card apparatus 
according to the present invention, including a prepay- io 
ment function, will provide value for the card holder to 
be used for purchases, after the card holder has given 
permission for such value to the issuer company. Pur- 
chase transactions will usually take place off-line and 
will be controlled by the card issuer company through is 
certain parameters to be set up in an integrat^J circuit 
in the card. During a purchase transaction (and load 
transaction) the terminal will perform the following secu- 
rity checks: 

20 

if the card is listed on any HOT CARD LIST con- 
tained in the terminal the transactions is stopped 
because if a card is on the hot card list it will mean 
that it is stolen or lost by the holder with which the 
issuer.company had an agreement; 25 
the terminal will check if the card is authentic. If not, 
the transaction is stopped: and 
the terminal will check whether the card is expired 
or certain applications of the financial card are ter- 
minated or blocked by the issuer company. If this is 30 
the case, the transaction will follow a separate 
approval process and may or may not be com- 
plete. 

Like a smart card, known as such, the card appara- 35 
tus according to the present invention comprises proc- 
essor means and memory means embedded in the card 
apparatus, in one or more integrated circuits. The risk 
parameters for detecting fraudulent card and fraudulent 
card use will be effected in a way equivalent to such 4o 
smart cards. The card apparatus can either be provided 
with electrical contacts for contact with a vending 
machine, ATM or other terminal for loading value or 
redemption of value or with contactless transfer means, 
e.g. based on electromagnetically coupled interactions 45 
or other. The card apparatus functions can also be 
implemented in existing smart cards such as debit cards 
or credit cards provided with processor means and 
memory means. 

According to the present invention, value is loaded so 
onto the card apparatus during an on-line dialogue. The 
value is loaded into one of the purses on the card from 
the cardholders nominated account. All load transac- 
tions will be validated by the cardholder entering his 
PIN. The PIN will be validated by the card. Load trans- ss 
actions therefore will not be possible at terminals which 
do not have a PIN keypad or cannot go on-line. There 
are two ways in which a load can occur It can be initi- 
ated by the cardholder or can be initiated by the card. 


The cardholder initiated load always occurs at the loca- 
tion where it is possible to go on-line with an issuer com- 
puter or intermediate computer Such terminals will not 
be normal POS machines but may for example be com- 
bined with existing ATM's or may be specialized 
machines, e.g. telephones. In case of cardholder initi- 
ated loading, the holder of the card apparatus may also 
be invited to choose the amount to be loaded. 

Whenever a card holder attempts a purchase trans- 
action which takes the balance below a certain mini- 
mum agreed between the card holder and issuer 
company, the card will initiate a load sequence. This 
minimum may be established at the time of issuing the 
card, and can be zero, but can also be a certain value 
above zero. The card holder will be required to enter 
his/her PIN, whereby the loading sequence can only 
take place at a terminal that is capable of going on-line 
with a bank computer. As described above, certain 
security checks will have been performed before going 
on-line with a bank computer. The card may also force 
an on-line dialogue with the bank computer for other 
reasons, such as when the cardholder has made a 
number of wrong PIN tries off-line and the card can no 
longer approve of transaction without reference. 

The card apparatus according to the present inven- 
tion is preferably suited for a number of foreign curren- 
cies so that the card can be us^ in different countries. 
One purse on the card corresponds to one currency. 
Fig. 1 shows a conceptual structure for 12 purses, for 
instance Belgium franks, French franks, Dutch guilders, 
Luxembourg franks, British pounds, Italian lires, Span- 
ish pesetas, Mexican pesos, Canadian dollars, US dol- 
lars. Hong Kong dollars. Singapore dollars. 

Preferably different thresholds are defined for the 
card and/or for each purse: 

the load trigger value below or at which a loading is 
automatically initiated, every time the card is used 
at an on-line terminal. The load trigger value for 
each purse may be defined by the issuer company: 
the purchase completion guarantee limit: when the 
balance on the card is not sufficient to complete a 
purchase and the purchase transaction terminal is 
not capable of going on-line or the on-line dialogue 
has failed, a purchase completion guarantee is 
preferably made available to allow the card holder 
to still complete the purchase transaction. The pur- 
chase completion guarantee limit may be defined 
by the issuer company. 

Rg. 2 shows the situation where the load trigger 
value is +100 BeF (Belgian Franks) and the purchase 
completion guarantee is -150 BeF. 

Example: 

If the balance on the card is +300 BeF (Belgian Franks) 
and the purchase amount is 400 BeF, then the purchase 
can be completed as the amount lacking (100 BeF) is 
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lower than the purchase completion guarantee of 1 50 
BeF. even if the terminal is not capable of going on-line 
with a bank computer or when the on-line dialogue has 
failed. 

The overdraft due to the purchase completion guar- 
antee limit may be accounted with when a next load 
occurs. If during a subsequent time period, e.g. one 
months, no further load occurs, the overdraft will be 
debited to the card holder by the issuer company as if 
the transaction was made by a credit card. The card will 
then be credited by the same amount as soon as it will 
go on-line with a bank computer. 

A card holder who had value recorded on his card, 
perhaps after returning from a trip abroad, may wish to 
get that value back without making a purchase transac- 
tion. Unloading will be allowed at any terminal that 
allows card holder initiated loading. The value can 
either be recredited to the customers account (the one 
from which the value was taken to effect the load), or 
added to another purse open on the card (usually the 
domestic currency). 

When a domestic transaction is involved, but espe- 
cially when a foreign exchange transaction is involved, 
such transaction is preferably managed by a clearing 
company, which will also facilitate the transfer of cross 
border information between the issuer company, 
acquirer company and local processing companies in a 
certain country. Information may be on-line authoriza- 
tions, the clearing of groups of transactions or detailed 
transaction queries. The clearing company may also act 
as the local processing company if so requested by 
local banks, or It may simply make the card apparatus 
according to the present invention available to perform 
the same functionality as required by the local process- 
ing company under the control of local banks. 

For load transactions, the rate of exchange 
between the cardholder's account currency and the cur- 
rency loaded onto the purse will be determined by the 
card issuer who will also manage debiting of the card- 
holder account and the crediting of the issuers float 
account. For purchase transactions, the cardholder's 
purse in the transaction currency will be debited and no 
foreign exchange will be involved. For cross border 
transactions, the issuer may choose to settle with the 
net settlement system in a currency other that the trans- 
action currency and any such foreign exchange rate will 
be managed by the clearing company, as will the clearin 
of the transaction between the acquirer and issuer. 

Each purchase transaction will happen in the local 
currency of the merchant. After each transaction there 
is an exchange of value between the merchant and his 
acquirer, and between the acquirer and the issuer 
through a net settlement system, which is known per se 
e.g. for debit cards and credit cards such as eurocard. 

Purse to purse and card to card transfer is allowed 
at any attended or unattended terminal that allows a 
cardholder initiated load. The cardholder has the choice 
between unloading the total balance of the purse or part 
of it. To unload the purse its balance must be positive, 


meaning that the unload transaction can not result in a 
negative balance in a purse. 

The clearance scheme for cross border transac- 
tions is schematically shown in fig. 3 in which a compu- 

5 ter 10 of first issuer company in country X and a second 
computer 1 1 of a second issuer company in a country Y 
are connected to a computer 12 which is connected to a 
number of acquirer computers 13 and 14 in the respec- 
tive countries which are connected to respective point of 

10 sale machines 15. 16 which can be vending machines. 
ATM or other machine capable of receiving card appa- 
ratuses 1 7, 1 T. The values prepaid by the respective 
cardholders (or load values) are maintained in a so 
called float account of a certain currency by the respec- 

15 tive issuer computers 10 and 11. Clearance will take 
place according to the so called net settlement system 
known per se and referenced above. This information 
will be made available to the computer 12 for exchang- 
ing data value on request from the issuer companies 10 

20 and 11. 

When a load is requested by a card 1 7, 1 7' or by the 
card holder, this information is passed on from the POS 
machines 15 or 16 to a respective acquirer computer 13 
or 14 also connected to the computer 12. As such load- 

25 ing requests are executed on-line. e.g. after consulting 
with an issuer computer is authorized. 

The above embodiments of the present invention 
are for illustrative purposes only and are not to be con- 
strued as limitations to the following claims, which pri- 

30 marily define the requested rights. For example in future 
it will also be possible to load value on a card by insert- 
ing coins in a machine which is capable of receiving the 
financial card and executing the necessary security 
checks as well as taking up coins and establishing the 

35 value thereof. 

Claims 

1. A card apparatus for executing financial transac- 
40 tions, comprising: 

processor means for executing authorization 
routines and certain financial transactions, at 
least including prepaid transactions off-line. 
45 and loading transactions on line directly or indi- 

rectly with an issuer computer of an issuer 
company which issues said card apparatus: 
and 

memory means for storing data into said card 
50 apparatus, at least including a first purse mem- 

ory part for storing a purse value of a certain 
amount as agreed upon between the issuer 
company ard the cardholder of said card appa- 
ratus, or as permitted by the issuer company, 
55 and a second verification memory part for stor- 

ing encoded information for cardholder verifica- 
tion for approving and request to load value 
onto such card when the user has entered 
his/her personal identification information. 
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2. A card apparatus according to claim 1. including 
two or more purse memory parts for storing two or 
more purse values for different currencies. 

3. A card according to claim 2, provided with means 5 
for exchange of value between a first purse value 
and a second purse value. 

4. A card apparatus according to claim 1. 2 or 3. pro- 
vided with means for (partly) unloading a purse io 
value. 

5. A card apparatus according to anyone of claims 1- 

4, provided with a load trigger value of zero or 
above, for triggering a load sequence when such is 
trigger value is reached. 

6. A card apparatus according to anyone of claims 1 - 

5, provided with a purchase completion guarantee 
limit under a zero balance for completing a pur- 20 
chase even if the purse value is insufficient. 

■ft 

7. A cashless transaction system, comprising: 

a number of card apparatus for off-line execu- 25 
tion of financial cashless transactions; 
one or more terminal apparatuses provided 
with receiving means for receiving a card appa- 
ratus and with a keyboard for off-line executing 
financial cashless transactions; 30 
one or more acquirers operatively in connec- 
tion with one or more terminal apparatuses for 
acquiring the transaction values obtained by 
said terminal apparatus: 

one or more clearers for clearing financial 35 
transactions, including transborder transac- 
tions and operatively in connection with said 
acquirer; and 

one or more issuers which issued said financial 
card on by which issuer a and by which issuer 40 
a float account is held, in which float account 
the prepaid amounts are recorded. 

8. A cashless transaction system according to claim 7. 
provided with a card apparatus according to anyone 45 
of claims 1-6. 
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purse 5 : 
British Pounds 

purse 10 : 
US Dollars 


purse 4 : 

Luxembourg^ 

Francs 

purse 9 : 

Canadian 

Dollars 


purse 3 : 
Dutch Guilders 

purse 8 : 
Mexican Pesos 


purse 2 : 
French Francs 

purse 7 : 
Spanish 
Pesetas 

purse 12 : 
Singapore $ 

purse 1 : 
Belgian Francs 

purse 6 : 
Italian Liras 

purse 11 : 
Hong-Kong $ 
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